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ABSTRACT

FIRST GRADERS SOLVING PROBLEMS

September 1997
Mary H. Burke, B. S. Ed., State College of Boston
M.A., University of Massachusetts Boston
Directed by Professor John R. Murray

First graders become good problem solvers when given the opportunity to
pratice problem solving skills. It is necessary for such practice to take place in a
risk-free environment that treats errors as valuable learning experiences rather
than something to always avoid. This thesis integrates academic subject matter,
school life interactions, and out of school experiences into the first graders'
development of critical thinking skills and strategies necessary for them to
become good problem solvers.
The thesis explains in several different academic subject areas the
implementation of critical and creative thinking pedagogy essential for the
development of a sound foundation for first graders to work through many of their
own problems.
Portfolio assessment is used as the primary tool to evaluate the growth in
both critical and creative thinking and problem solving. This has given the author

IV

good evidence that first graders can become good problem solvers when they are
given guided practice.

V

ACKNOWLEDGMENTS

I would like to thank my wonderful family for one year of patience and
understanding. I had to juggle the roles of mother, wife, daughter, first grade
teacher, and college student while still preparing and writing this thesis. In fact
my loving husband has informed me that he will move out of the house if I ever
announce that I am going to enter a doctoral program.
I would like to acknowledge the Critical and Creative Thinking Program at
UMass Boston for changing my educational philosophy. If someone told me ten
years ago that first grade students were capable of working through their own
problems and making their own decisions I would have thought that person was
in error. This was a utopia that educators were writing about in educational
magazines. It was an unattainable ideal. I am now ready to eat my words. My
classroom has become a democratic community where first graders learn to be
responsible problem solvers and decision makers.
Special thanks to God who was always there to listen to me.
There are many people who have been instrumental in helping me to
develop these ideas and concepts; however, special recognition must go out to
Dr. John Murray, Dr. Dorothy Galo, Mrs. Reina Riley, and Reverend Peter
Martocchio. Their support and understanding have helped me to grow
professionally, spiritually, emotionally, physically and cognitively.

VI

TABLE OF CONTENTS
ABSTRACT .......................................... .. .... ..... ... .......... .... ... ......... ....... .. ..IV
ACKNOWLEDGMENTS ............................................................ .......... .. .. VI
CHAPTER
1.

INTRODUCTION ........ .. ... ............ ..... .... ...... .... ........ .............. ......... 1

2.

SELF-DISCOVERY WORKS BEST ......... ........... ....... .. ... .... .. ......... 7
Theories of Learning ......... .... ... ......... .. ................................ 7
Actively Learning the Process ........................................... 1o
Problem Solving Diagram Introduced .. ......... .............. ....... 17

3.

OVERCOMING OBSTACLES THAT HINDER
PROBLEM SOLVING ...... .... .. ...... ............... .. .... .... .. .... ... .......... .. 21
Lack of Experience and Knowledge ................................... 21
Developmentally Not Ready ....... .. ....... .. ... ... .. .... ........ ... ... ..23
Exercises to Promote Perseverance .. ....... .. .......... .......... .. 25

4.

ACTIVITIES TO FACILITATE PROBLEM SOLVING ............ .... ...27

5.

PROBLEM SOLVING IN ACTION ....... .... ... .............. .... ....... ......... 30

6.

INTEGRATING PROBLEM SOLVING INTO THE
CURRICULUM .... ............ ....... ........ ... ... .... ....... .. .......... .... ........ 35
Mathematics - Tangrams .... ..... ..... ..... ........ ... ......... .... ....... 35
Lesson 1 - Introduction ..... .................... ............ ...... 36
Lesson 2 - Make the Square .................................. 39
Lesson 3 - Slides .... .......... .... ....... ...... ..... .. ..... .... .... .42
Lesson 4 - Flips ..................................................... .43
Lesson 5 - Turns .. ...... .. ........................................... 45
Tangram Puzzles ..... .............................................. .46
Reverse Processing with Tangram Puzzles ............ 48
Written Language .............................................................. 51
Literature .... ... .... ......... ..... .... ... .... ................ .. ..... .. .............. 55
Story 1 - Jeb Scarecrow's Pumpkin Patch .............. 56
Story 2 - Across the Stream ..... ..... ........ .......... .. ..... 60
Story 3 - The Doorbell Rang ....................... ............ 63
Science - Seeds ...... ....... .......................... ....... ...... ... .... .. ... 67
Lesson 1 - What Is a Seed? .................................. 68
Lesson 2 - What Is Inside a Seed? ......................... 72
Social Studies - All About Me .................................... ........ 73
Lesson 1 - I Am Special .. .. ................................. .... 73
Lesson 2 -The Seven Intelligences .. ... ...... ...... ........ 76
Summary ................. .......................................................... 81

VII

7.

ASSESSMENTS ... .. .. ... ....... .. .... ....... ............... ... .............. 82
Informal Assessments ..... ... ............... ........... ...... ...... ......... 82
Peer Tutoring ...... .... ... .. ....... ...... .... ... .. .... .......... .... .. .82
Playground and Lunchroom ..... ..................... .. ........ 84
Formal Assessments ....... ... .. .... ......... ...... .................... .. .. ..85
Reverse Processing ............. ...... ............ ................ 86
Comparison of Pretest and Post Test ............ ....... ..87
Portfolio Checklist ........................... .... ..... ................... ... ... 91

APPENDIX
A - Letter to Parents ................... ..... .. ..................... .... .... ......... .... 91
B - Dog Sorting ....... .............. ............................. ...... .. .. ............ .... 92
C - Tangram Square ........... .... ........ .. ............... .. ......... .............. ... 93
D - Math Problems .... .. .. ... ....... ..... .. .. .. ...... .. ...... ... .. ... ... .. ........ ....... 94
E - Growing Seeds ..... .... .. .... .. ............ ... ........ ..... .. ..... ... ......... .... ... 96
F - Inside a Seed ........ ... ... ............ .... .. .......... .. .... ....... .... ... .......... .97
G - All About Me ...... ... ... ...... ... .......... .... .... ... ... ....... .. ... ....... .. .... ... .. 98
H - Portfolio Checklist .. .... .... ........... ........ ........ ........ ............ ..... .. .. 99

REFERENCE LIST. ... ........................................ .. .... ................... .. .. ....... 100

VIII

FIRST GRADERS SOLVING PROBLEMS

A Thesis Presented

by

MARY H. BURKE

Approved as to style and content by:

ohn R. Murray, Assist t Prof ssor
Chairperson of Committee

Doro~tify H. Galo, ~tanr ~uperintendent of Schools
Hingham, MA
·.J
'-.J
Member

Delores Gallo, Pr ram Director
Critical and Creative Thinking

CHAPTER1
INTRODUCTION

Edward deBono says, "Problem solving may seem to be a rather
specialized part of thinking. But if we change the name to dealing
with a situation, overcoming the obstacle, bringing about a desired
effect, making something happen, then it can be seen that the
thinking involved in problem solving is very much the thinking that is
involved in everyday life. " (1 973 , p.8)

This author feels that Edward deBono's definition of problem solving is
excellent. The critical and creative thinking skills and strategies involved in
problem solving are visible in the everyday existence of first graders. Therefore,
this thesis deals with the practical application of problem solving skills and
strategies both in and out of school. All kinds of problems will be addressed
because in real life situations first graders' physical, social, emotional, and
cognitive elements of development influence each other. This author wants first
graders to realize that the problem solving process is not just something we do in
math class. First graders need to see that problem solving is an extremely
important lifelong practice. Academic problems and problems in their day to day
struggles are connected. Whenever real problems are solved in first grade they
should require thinking time, flexibility, and organization. Most people agree that
children need to learn to think critically and to problem solve; however, many
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parents and educators believe that first graders are not capable of the reflective
thinking that is a needed part in the problem solving process. This author
strongly disagrees with that belief. As a parent and first grade teacher, the author
has witnessed great sound reasoning and critical thinking by first grade students.
Therefore, the intent of this author is to demonstrate that first graders are capable
of the critical thinking that is all important in solving problems when they are
given opportunities to practice this process. With encouragement, guidance,
modeling by adults, and experience first graders become more self assured that
they can find real solutions to their problems.

There are several reasons why this author feels that first grade is a suitable
time to introduce problem solving processes. First graders are eager learners
who like to please and to impress adults with their new found skills. They are just
beginning to realize that people might have different points of view about any
situation . The ability to look at a problem from multiple perspectives with
empathy is an important thinking skill that is quite necessary in the problem
solving process. Developing an awareness of different points of view at a young
age should help to strengthen a student's ability to think critically through
problems and issues at a later time.

Another reason that first graders should be introduced to this process is that
problem solving is a lifelong necessity. This author feels that the thinking
involved in problem solving is more necessary in today's society than in the past.

2

In this fast paced technological world, it is extremely important for children to
become effective problem solvers. With all the great advancements in medicine,
technology, consumer products, and services, people's lives are more confusing
and problematic than ever. If we start to develop good thinking skills through the
problem solving process in first graders and continue to reinforce these skills
throughout their school years, not only will these children benefit, but also society
in general. These children should be more capable of defining, analyzing,
comparing, inferencing, and evaluating problem situations. Since many of today's
problems are global, teaching the thinking skills necessary to be an effective
problem solver will be important for their survival.

In this author's opinion, there are five reasons why many children today are
having difficulty with problem solving . One reason is that adults do not allow
ch ildren time to solve their own problems. People are having a hard time keeping
up with routine chores and schedules. Adults, many times, do not have, or take,
the time that is needed to permit these young people to think logically about
working through their day to day struggles and conflicts. It does take a great deal
of time and patience to allow children to think through the problems they
encounter. They need time to define the problem and set up realistic goals.
Thinking of various solutions and evaluating which solution is best for them is
also very time consuming. It is much easier for the adult to quickly solve the
child's problem than to give the child the much needed time to stop and to think
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critically about all the implications involved in attaining their goal by thinking
through the problem solving process.

A second reason for the lack of problem solving skills in young pe-ople is that
they are involved in too many organized activities both in and out of school. They
are usually doing things that are directed by adults. Many children do not
experience "non-directed" play as was common in the past. For example, most
children are in organized sports leagues where adults make the rules and solve
the problems. Years ago, children organized their own games in the sandlot or
park. The children made the rules and had to solve problems as they developed.
This was very beneficial in their development of lifelong problem solving skills.

A third reason for children having difficulty in problem solving skills is their
passive television watching activities. For example, each half hour sitcom
situation usually has a problem and a great solution. In fact, problem solving
appears quite simple on television and requires only passive thought on the part
of the observer. Unless there is discussion after viewing the show, no attention is
given to alternative perspectives, the feelings of everyone involved, or evaluation
of the solution. Why should children take the time and the effort to think deeply
when the whole process is done for them?

A fourth reason for children having difficulty in problem solving is that swiftness
is considered an asset in today's society. Taking the time and the effort needed
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to think logically is not a valued skill. Boys and girls today sit down in front of a
computer and play games that reward speed and dexterity. Very rarely are
children seen playing checkers or chess where careful planning and thoughtful
actions are rewarded . Even in the classroom, many teachers do not give children
the necessary time to think and to process material before expecting solutions.

A fifth reason that children are having difficulty solving problems is a lack of
communication. Talking about a problem with others is a great strategy for
problem solving. Children need to have a risk-free environment where they can
openly discuss their problems without fear of being put down. They need also to
become good listeners and carefully hear and value the ideas and thoughts of
others. As Stephanie Thornton tells us, "A child's increasing success with
problem solving is a social process much more bound up in feelings than we used
to think. Problem solving does not depend on being very smart." (1995, p. 4)

"Good problem solvers share two general characteristics: a well organized,
meaningful fund of knowledge and a systematic set of problem-solving skills."
(Biehler and Snowman, 1993, p. 424) This thesis focuses on the development of
good first grade problem solvers. The author has three strategies to accomplish
this objective. The first strategy is to create an environment which is conducive
to critical thinking, a necessary component of the problem solving process. The
second strategy is to integrate critical thinking skills and processes throughout the
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first grade curriculum. The third strategy is to use all resources that are available
to expand and enhance students' fund of meaningful knowledge and experience.

Edward deBono tells us, "The importance and rewards of teaching children to
critically problem solve will be great and I am sure that we will look back and
wonder why we hadn't started this training of people to think earlier." ( 1973, p. 8)

Teachers and parents need to focus on first graders' ways of thinking, and
permit children to actively construct their own meaning of a problem from their
previous experiences. If first graders are allowed to work through their own
problems, then parents and teachers should expect to see fewer problem
situations requiring adult intervention. After many opportunities to analyze, to
practice, and to work through the steps of the problem solving process, first
graders become more self assured that they can manage their problems. When
children can claim ownership for learning how to problem solve critically, they will
take pride in their accomplishments and be more apt to use it in the future when
their problems will be more significant and complicated.
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CHAPTER2
SELF-DISCOVERY WORKS BEST

Theories of Learning

There are different theories as to how problem solving should be taught.
Some psychologists argue that students learn problem solving when they have
the opportunity to experience and to discover the best solutions to problems by
themselves. This theory of learning is called constructivism. The constructivists
feel that meaningful learning is the active creation of knowledge structures (for
example, concepts, rules, hypotheses, solutions, associations) from personal
experience. In other words, the learner builds a personal interpretation of the
world from his/her prior experiences. How the learner perceives and interprets
information is also very personal. Additions, deletions, or modifications of a
child's conceptual framework come from the sharing of multiple perspectives.
The constructivist view also holds that the essence of one person's knowledge
can never be totally transferred to another person because knowledge is the
result of personal interpretation of experience that is influenced by the age,
gender, race, ethnic background, and knowledge base of the learner. Other
psychologists argue that all knowledge exists outside and independent of people.
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This is the opposite perspective of constructivism and is called objectivism.
Objectivists feel that teachers possess knowledge that students do not and this
knowledge is transferable from teacher to student. (Biehler and Snowman,
1993,p.428).
Arthur Baroody writes that there are essentially two theories of learning, the
absorption theory and the cognitive theory. Both theories explain how a person
becomes knowledgeable. The absorption theory suggests that knowledge is
impressed on the mind from without. Basically, knowledge is viewed as a
collection of facts. The cognitive theory states that knowledge is worked out from
within. Meaningful learning entails insight and understanding. Learning by insight
and understanding is effectively a problem solving process. ( 1987, p. 7)

From personal recollections, listening to the experiences of others, and
observing first graders analyzing problems, this author maintains that meaningful
learning takes place when the learner is actively involved in the process and is
permitted to work through the problem situation alone, with a peer, or with group
cooperation. This type of learning reflects the cognitive or constructivist model in
which the students make personal interpretations from their ideas and
experiences. This approach to learning gives the child a feeling of empowerment
because he/she takes ownership for the goals that he/she sets independently.
For example, one day this author watched as a first grade boy struggled to finish
a hundred piece puzzle. The child was obviously having great difficulty and
decided that "help" was needed from a good puzzle solver. He found another first
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grader to "help" him with his problem. The helper gave this child two pieces of
information. First, the helper told the boy to look carefully at the cover of the box
because the position of things and colors would help. Next, the helper told the
child to first look for all the pieces with straight edges and form the outside edge
of the puzzle first. The helper stayed for a couple of minutes to make sure that
this friend understood. After completing the puzzle this boy came over to the
author very excited because he had finished a hundred piece puzzle by himself.
There was a big smile on his face. He was very proud of his accomplishment.
This boy was able to solve the puzzle by himself after a few suggestions on how
to start. From that moment on he was self assured that he could tackle one
hundred piece puzzles. This was a great feeling for that first grader.

This author was very proud of both students. The "helper" had learned enough
to give two helpful hints but expected the boy to work through the problem by
himself . The author stresses with first graders that the role of a "helper" is to
help and not to do it for someone. The boy realized he needed assistance and
went for help. He listened carefully to the strategies and was able to think
through the problem and demonstrate his own ability. Here is a boy who knew
how to solve his problem.
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Actively Learning the Process

This author wants problem solving and problem finding to be an a-pproach to
learning that first graders will use on a daily basis. Therefore, in September this
author starts the problem solving theme with a brainstorming session in which the
children's prior knowledge is tapped. This is an extremely important part of the
process because a teacher needs to know what prior concepts the children have
before he/she proceeds. The children are asked, "What is a problem?" First
graders come up with an extensive list of examples, but, interestingly, most of
their ideas about problems stem from day-to-day personal struggles and conflicts.
Most first graders are unable to come up with even a simple definition of a
problem at this time.
For the next three weeks first graders discuss and analyze these problems in
order to construct a simple model of the problem solving process. The following
is a list of some of the many ideas that first graders give as examples of
problems:

What is a problem?

1.

something is lost

2.

something is stolen

3.

something is broken

4.

a flat tire on a bicycle
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5.

overdue library books

6. cleaning the bedroom
7.

burning supper

8.

math problems

9.

need money to buy a toy

10. borrowed property is destroyed

This introductory lesson stimulates and motivates the children to be looking for
problem situations in their environment. After the children have finished
explaining their ideas about problems, they are given a homework assignment. A
letter is sent home to the parents explaining the brainstorming session. This
letter is in appendix (A). The parents are asked to help the children write down
any ideas that family members have about problem situations. The author has
found that this homework assignment has been beneficial because each child
comes in with at least two problem situations.
The following is a sample of the problems which first graders bring in from this
homework assignment:

What is a problem?
1.

How can we stop our dog from getting into the garbage?

2.

How can we get the baby to stop sucking his thumb?

3.

I left my favorite toy over Nana's house.
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4.

Dad has too much work to do.

5.

I want to stop eating too many sweets.

6.

I want to be a better reader.

7.

I want to know how to play baseball.

8.

How can I stop socks from wiggling down?

9.

The dog became loose.

10. How to get the children to stop spending their money on ice cream
from the ice cream man when it is cheaper to buy it at the grocery
store.

For the next three weeks during opening exercises this first grade class
carefully analyzes several of these problems each day. Without this initial
understanding of the problem, they can not define the problem accurately. "By
defining the problem we simply mean having a thorough grasp of the problem. In
particular we emphasize the relationship between specific parts of the problem
that we can do something about. If we can do something about them, we can
establish goals that can be achieved. Problem definition is a very important
phase of problem solving . If we have not defined the problem appropriately, we
will compound our difficulties in developing solutions." (Carkhuff, 1973, p. 32) By
slowly exploring and discussing the problem situations, the children are able to
define each problem situation. After analyzing their problems they become aware
of similar steps in all of the problems. Then they are ready to create their own
simple process chart. The following is a sample of a few problem situations
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which have been discussed in first grade. The chart which they develop to
represent generic problem types will be shown later in this chapter.

PROBLEM I
There is one television in the house, and two kids want to watch a different
show at the same time.
Teacher:

Whose problem is it?

Student A: The problem belongs to the two kids.
Teacher:

What is the problem?

Student B Two kids can watch only one program at a time.

Now the children make a list of different ways to solve the problem. Here are
first grade solutions.
1.

Don't watch television .

2. Watch one program while taping the other.
3.

Get a friend to tape the second program.

4.

Go to a friend's house to see the program .

5. Take turns.
6.

Argue.

Discussing different solution options makes children aware that there might be
more than one good solution to a problem. They realize that some ideas look
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more appealing to them than others. They begin to recognize the fact that there
is more than one solution to problems.
Now the last question is asked.
Teacher:

What solution do you think is best and why?

This is the point where a first grader's critical thinking truly comes into play. As
children listen carefully to each other, they become aware that different people
see things from different view points. They learn to appreciate the ideas and
values of others. Many first graders show great reasoning power. For example,
one child thought the best option was to go to a friend's house to see the
program because he knew they would enjoy the program together. Another child
thought that watching one program while taping the other sounded like a good
idea as long as the two children could agree upon which program would be taped
because this could present another problem.

First graders can appreciate the value of talking to others about problems. For
example, this author always hears at least one youngster say that he/she would
never have thought about that idea by himself/herself. The social interactions
that take place in brainstorming, are extremely beneficial in developing good skills
and strategies for problem solving in first grade. Being able to openly discuss
problems and solutions has been found to be one of the best strategies in solving
any kind of problem.
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PROBLEM 2

Mom needs to get to work on time, but, when she goes to her car: she sees
that she has a flat tire.
Teach er:

Whose problem is it?

Student A:

The problem belongs to mom.

Teacher:

What is the problem?

Student B:

Mom needs to get to work on time.

Student C:

There are two problems here. The tire needs to be fixed and
mom needs to get to work on time.

Teacher:

What should mom do?

Student D:

First, she needs to get to work on time and then she can
figure out how to get her tire fixed.

Teacher:

Sometimes we need to break a problem into parts and then
decide what needs to be done first.

Now the children make a list of possible ways that mom can get to work on
time. Here are their solutions.

1. call a taxicab
2. take a bus
3. ask a neighbor for a ride
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4.

take a bicycle

5.

walk

6.

take dad's car

The children usually do not agree on a best solution. This is good because it
only strengthens their ability to see how other children think and it helps to
develop an open mind.

While analyzing this particular problem, one youngster did not have any
concept of a "taxicab." He took the risk and asked the group. Another student
explained the concept and took him to the school library to find some good
pictures of taxicabs. This child was able to see a taxi as a good solution, once he
understood the concept of the word "taxicab". Sometimes lack of knowledge and
experience can hinder the problem solving process.

Through a class discussion the children realized that more information would
help them to judge the best solution ·to this problem. For example, they have to
know how close the bus stop is to this house and work. Also knowing the bus
schedule would help to determine if this was a good solution to this problem.

Another child said that at first calling AAA looked like the only solution to him.
He didn't think about getting to work on time until he listened to his friends. This
child learned that he must stop and think carefully about the problem before
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acting on a solution. Many first graders are impulsive.

Experiences like this can

help them realize that reflective thinking is necessary in order to be a good
problem solver.

Problem Solving Diagram Introduced

After spending three weeks carefully analyzing and discussing first grade
problems the children were asked, "What is the same about all of the problems?"

Here is a list of similar characteristics according to first graders.
1.

All the problems had something that is not right.

2.

All the problems had something that was not the way you want it.

3. All of the problems had different ways to solve the problem.
4.

In all of the problems you do what you think will work.

The author draws a diagram on the board that looks like this:

Problem Solving
SOLUTION
SOLUTION
SOLUTION
SOLUTION
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The author then explains to the class that, "The circle to the left represents the
problem and the circle to the right represents the goal or where you'd like to be.
In the center are lines and each line could tell us a way to solve the problem.
This model works for most problems. Now let's try to work through

a problem

situation. One day, Jill is playing with the dump truck, and Amy wants to play with
the dump truck."
Teacher: Whose problem is it?
Student A: The problem belongs to Amy.
What is the problem?

Teacher:

Student B: Amy wants the truck that Jill has.
Teacher: What should we write in the circle that says problem?
Student C:Amy wants the truck that Jill has.
Teacher:

What should we write in the circle that says goal?

Student D: Amy playing with the dump truck.
Teacher: What are some solutions for Amy?

Now the children make a list of solutions and this author writes them on the
diagram.
1.

Amy could grab the dump truck away from Jill.

2. Amy could ask nicely if she could play with it.
3.

Amy could wait until Jill is finished with the dump truck.

4.

Amy could give Jill another truck so she could have the dump truck.

5.

Amy could ask for help.
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The author writes all of the suggested solutions on the lines of the model so
the children can see how this model will work in the future.

These three weeks of analyzing and evaluating problems are very beneficial.
First graders are using many thinking skills during these lessons.

Here is a list of the thinking skills used while working through the problem
situations.

1.

They were able to identify problem situations in their environments.

2.

They were able to define the problem.

3.

They were able to state the goals.

4.

Through analysis of the problem they were able to explore many
different solutions for each problem.

5.

They were able to assess which solutions would work best and were
able to defend their evaluations with good reasons.

6.

They were able· to recognize the feelings of others.

7.

They were able to predict the results of certain solutions.

8.

They were able to compare their ideas with their peers through
discussions.

9.

In thinking about their thinking they are able to develop a
metacognition about problems.
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The children are now ready to examine many problems throughout the school
year. The first grade problem solving model is put up in a visible place in the
classroom. In front of the model the author placed a shoe box that was covered
and decorated with question words: What? When? Where? How? Why? Who?
A slot was cut at the top of the box so that the children could write or draw their
problems on paper and place them into the box. Every Friday afternoon the box
is opened and the class spends about thirty minutes analyzing first grade
problems.
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CHAPTER 3
OVERCOMING OBSTACLES THAT HINDER PROBLEM SOLVING

Lack of Experience and Knowledge

First graders come to school with a wide variety of backgrounds and interests.
A teacher must create a classroom environment that encourages children to feel
free to ask questions or pursue areas of interest. For example, one day this
author's first graders were sounding out words and developing sentences for
these words. One child had to sound out the work "toad". The child then said, "I
saw a toad at the pond" . Another child asked, "Is a toad really a frog?" No one in
the class knew for sure. This author took this opportunity to problem solve. It
went something like this.
Teacher: What is the problem?
Student A: Are toads and frogs the same animal?
Teacher: How can we solve this problem? Where can we find
good information about frogs and toads?
First Grade Solutions
1. Go to the pond and find a frog and a toad.
2. Find some books about frogs and toads.
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3. Look for a chart about frogs and toads.
4. Find some good pictures of them.

Through a class discussion we decided that since the school has a library we
could ask .the librarian to help us find some books and pictures of frogs and
toads. Going to the pond was not a good solution because we were not sure that
a frog and toad were the same animal.
After reading several books about frogs and toads the children had a much
better concept. We then took a venn diagram and wrote down how frogs and
toads were the same and how they were different. The next week our science
director brought a real frog and toad to our classroom . The children loved this
"hands on" learning experience. These first graders now had the experience and
knowledge to broaden their conceptual framework on this topic.
This experience was very beneficial because, now whenever they encounter
unknowns, these children are not afraid to inquire and go to the library to seek
help to answer their questions.
Each child has special interests too. This author encourages first graders to
bring in collections, pets, things they've made at home, etc. to help broaden the
knowledge base of the other children in the classroom.
Parents are encouraged to share special talents, hobbies, or jobs with the
children. For example, in one of our novels, a horse was knitting. Most of the
children in class did not have a clear idea of the process of knitting. One little girl
told us that her mother did a lot of knitting . This mother came in and showed the
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class all the different ways you can knit. She also came in several afternoons for
the next month so that each child could have several opportunities to knit. The
class made a scarf for our class Winnie-the-Pooh stuffed animal. The children
loved the knitting and were able to see how mittens, sweaters, hats, ·etc. are
made. The best knitter was a little boy who was having great difficulty learning to
read. This experience was a great self-esteem booster for him because he found
an area where he did excel.
This author takes advantage of all resources to help broaden the conceptual
framework of first graders. The more experiences that first graders can actively
work through helps to increase their knowledge base and ability to problem solve
in all areas of their lives.

Developmentally Not Ready

This author realizes that each first grader is unique and wonderful. Learning
style and learning readiness are very different for each child. Cognitive
development varies from child to child too. There is a definite need in first grade
to be flexible and be aware of individual differences. The children come into first
grade with a wide range of abilities and experiences. Children can become
discouraged if their academic learning ability lags behind their peers. This author
wants first graders to become aware that many times it just means that they need
a little more time or practice.
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Leo the Late Bloomer by Robert Krauss is a great story to demonstrate
developmental readiness. Each year, first graders find it very amusing that Leo,
a baby lion cub, is not ready to read, write, cut, etc. at the beginning of the story
but, given time and practice, he is ready to do all of these things at the end of the
story. This story also shows the patience of Leo's mom and the impatience of
Leo's dad.
After reading this story, children divulge many of their own experiences of
blooming. For example, one little girl told the class that she tried and tried to ride
a two wheel bike. Then, one day she just got on the bike and peddled away.
This little girl told her peers that if you want to do something you must keep trying.
This author many times will relate stories from her own childhood. First
graders love to listen and to learn from these stories. For example, this author
has always enjoyed dancing. One day, her dance teacher started to show the
class a new military dance. The author told the dance teacher that she would
never learn the dance because the steps were too hard. Her dance teacher told
her that she would break the steps down and that she would learn the dance.
This author did learn the dance and also learned that breaking something down
into small parts and practicing does make one learn better when faced with a
problem.
Although first graders are not developmentally ready for certain tasks, this
author is convinced that first graders can tackle many problem solving tasks as
long as the task is presented in a manner that they can visualize. For example, if
first graders are asked, "How many different ways can you set up three chairs in
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a straight line across?" When a red, blue, and yellow chair are placed in front of
them and they can draw this on a piece of paper. And then a child can rearrange
those chairs to see a different way to set them up (ex. blue, red, yellow) and the
children can draw this under the first arrangement on their paper. If the children
continue to do this until they can see and draw arrangements, they will be able to
work through this problem. After working through several of these problems
together, first graders are ready to tackle a similar problem with a buddy.
Experience and knowledge are two key factors in the problem solving process

Exercises to Promote Perseverance

One way to make first graders persist in a task is to let them see that grownups have the same problems. Many times after these first graders have
completed a problem solving task in school, the same task is sent home for
parents to tackle. For example, in appendix (b), a dog sorting activity can be
found . You must find different ways to sort these dogs into two pens. This is not
an easy task for first graders, and when they take the sorting task home, they
discover that it is not an easy task for their parents either. First graders feel great
when they can solve a problem that stumps older people. First graders must
encourage their parents to keep looking in order to see the various ways of
sorting the dogs into two pens.
This author relies on good literature for just about everything. A good story
that shows how perseverance wins is The Little Engine That Could by Watty
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Piper. In this story the little blue engine must work hard to get up the mountain so
that the good boys and girls down in the valley can have toys and food. After
discussing the story, this author puts up a picture of the little blue engine with the
words "I Know I Can!" Anytime that first graders get frustrated with a task this
author or a peer points to the little blue engine. This is usually all that is needed
to encourage the child to keep working to solve the problem.
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CHAPTER 4
ACTIVITIES TO FACILITATE PROBLEM SOLVING

This author works very hard to make first graders feel confident and capable
about solving their problems. The following are some ideas of activities that help
promote problem solving skills and strategies.

1. Discussion groups help the children to think about their thinking, to recall
previous strategies, to reflect on past experiences, and to listen carefully to the
experiences and ideas of others. While talking about problems the children learn
how to formulate questions that will provide needed information to solve a given
problem and also identify missing information. This author has found
brainstorming of ideas an excellent strategy for first graders to become more
open minded and empathetic.
2. Puppets are enjoyable for first graders and can be used to identify problems
areas in the classroom without making anyone feel self conscious. For example,
if this author sees pushing in the recess line, puppets can help demonstrate this
problem and then it can be analyzed at Problem Solving Time on Friday.
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3. Art work is a wonderful way to visualize any kind of problem. This can be
used in many ways. Children can be given a "What if problem and then told to
draw their solution. Then the children can discuss their various solutions.
The children can also be told a story and then asked to draw and to discuss
their own solutions to the problem .
In science, keeping track of changes by drawing them in their journals is very
beneficial. For example, first graders are allowed to select one tree on the school
grounds to observe all year. They draw a picture of this same tree in the fall,
winter, spring and summer. Then they compare and contrast likenesses and
differences.
Drawing solutions to math problems helps first graders to see how they are
thinking . They can also see that other children think differently.
4. Literature is an excellent way to talk about the problem solving process.
Many of our first grade novels are structured on the problem-solution model. First
graders can discuss problems that characters encounter and evaluate their
solutions. They can also predict or think of different solutions to the problems.
5. Role playing is also a wonderful way for first graders to work through the
problem solving process. First graders love to pretend and are able to think
more clearly when the problem belongs to someone else. For example, this
author's school has many students from a military base. Frequent moves are a
real problem for these children. The author has first graders brainstorm about the
pros and cons of moving and then has some of them act as a family who stress
the positive parts of moving and some of them act as a family who stress the
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negative parts of moving. This activity has been extremely helpful because it
opens children's minds to many of the good factors involved in moving around so
frequently.
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CHAPTER 5
PROBLEM SOLVING IN ACTION

Realizing a problem exists is the essence of problem solving. This author
shows approval when first graders notice problems around them. For example,
last year some first graders became aware that there were too many children at
the book baskets during free time. How could they solve this problem?
First they went to the class problem solving chart and began the process of
thoughtfully deciding on a good solution
Teacher: What is the problem?
Student A: There are too many children at the book baskets.
Teacher: "Whose problem is it?
Student B: The problem belongs to the children.
Teacher: Now let's make a list of solutions to your problem.
Here are the solutions.
1. Pick first book in a basket.
2. Call rows in the morning to pick a book quickly and quietly.
3. Put books on counter instead of baskets so you can see all of the
books and chose one faster.
4. Allow only one person at each basket.
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5. Each morning call names of students who can go to the baskets that
day.
6. Teacher will decide on your book.
7. Number the baskets. They have the same number on separate
flashcards at front of room. If you want to go to basket #2, you must
take the #2. When you have your book you put #2 card back so
another child can go to basket #2.
The next day the class discussed the seven solutions. Many children did not
like the idea of quickly selecting a book. As one boy said, "If I want a "Curious
George" book and it is in the middle of the basket, then I don't want the first book.
I want "Curious George." The class decided that it would take too long to call
rows in the morning. Also they definitely wanted to select the book by
themselves.
After much discussion the children voted that #7 was the best solution
because they wanted to be able to get the book they wanted when they were
ready for the new book. They also didn't want to be rushed.
When this author can see students taking problems and solving them without
teacher assistance, then this classroom environment is working. Once first
graders appreciate the thinking involved in the problem solving process, then they
can transfer this knowledge to other situations. Many times they do this without
the teacher's knowledge. For example, when first graders desks are in a table
formation, this author was giving materials to the same person at each table
without realizing it. One day, a student was telling another student at the table
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that it was his turn to give out the blocks. This author asked, "What is
happening?" The student answered, "You don't realize it, but you always give
materials to me to pass out at this table. We decided it would be fair to take
turns."
This author was extremely pleased because she wants first graders to be
responsible and work together when they notice a problem. This table of four
children found a problem and worked it out without adult assistance.
Another example of problem finding is seen in their journals. Many times
children will write about academic or non-academic problems in their journals.
One day a little girl wrote that she was having a problem counting money. The
author wrote back to her and asked what she could do about this problem. The
next day this little girl wrote that she needed practice with someone who was
good at counting money. Realizing that she was very concerned about this
problem, this author talked to her privately and then set up a"helper" to work with
her each morning. Within a couple of weeks this girl had reached her goal. This
author and the student were thrilled. They both knew she was capable and just
needed some extra practice with counting money. This child learned that hard
work and perseverance pay great dividends. She also knew enough to seek help
to solve her problem.
Another example of problem finding was seen when a first grader was cleaning
his desk at activity time. This author said, "Mark, desk cleaning time is on Friday,
why are you doing this now?" Mark told the author, "I realized I had a problem
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with a messy desk when I couldn't find my library book this morning. From now
on I must remember to clean up the inside of my desk every day."
This year after reading and analyzing the story structure of our novel Caps for
Sale by Esphr Slobodkina, this author was amazed with the sound reasoning of
one first grader. This novel is about some monkeys who take a peddler's caps.
The peddler is angry and wants the monkeys to give him back his caps. First he
shakes his finger at the monkeys and demands that they give him his caps back.
But the monkeys in the tree just shake their finger back at the peddler. Then he
shakes both fists at the monkeys and the monkeys just copy him. The peddler
continues to demand that they give him his caps back. But the monkeys just
copy his actions. Finally, when the peddler is about to give up, he throws his own
cap on the ground and all the monkeys throw the caps down to him.
After talking about the problem and the solution to the problem, a first grader
raised her hand and told the class that the peddler solved his problem because of
his anger and that was not good problem solving . He did not stop and think
about different solutions to his problem. He really solved his problem by accident.
This first grader had definitely internalized the idea of thinking through the
problem situation. She also could see that anger can get in the way of finding
good solutions to your problems.
This author is always thrilled when transfer of a skill is seen in many different
areas. For example, this author teaches patterning in math at the beginning of
the school year. This first grade class does many different kinds of patterning
activities. When they are able to find patterns around them, then this author
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knows that transfer of this skill has been internalized. Here are some first grade
examples of transfer of this skill.
1. Sees a pattern with the illustrations in a book (First colored picture and
then black and white throughout the entire book).
2. Sees a circle pattern in stories and then relates that to the seasons of
the year or the cycle of life.
3. Sees a pattern with the words in a book (First page has words and then
the second page has no words. This pattern continues throughout the
entire book).
4. Sees patterns in clothing.
5. Sees days of week and months of the year as a pattern.
6. Sees a pattern with the squares and circles on the school clock.
Between each number on the clock there are four black squares and
then a red dot on the number.
7. Can hear a pattern in music.
This is real evidence of learning and transferring this learning to new
situations. Transfer of skills and strategies is an asset in helping to solve all
kinds of problems.
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CHAPTER 6
INTEGRATING PROBLEM SOLVING INTO THE CURRICULUM

Problem solving opportunities exist in both formal and informal situations. In
order that first graders realize the benefits reaped from working through the
problem solving process, they must be introduced to it as part of the formal
curriculum in addition to the classroom social experience.
In chapter six this author will give specific examples of how the problem
solving process can be integrated throughout any first grade curriculum. There
are examples from mathematics, literature, science, language and social studies.
The introduction of the problem solving process should not require that existing
curriculums be changed or altered. Rather they should be used in conjunction
with any existing curriculum.

Mathematics - T angrams

Tangrams are seven shap~s which can be manipulated in different ways to
form numerous designs and figures. A set of tang ram pieces consists of two
large triangles, two small triangles, one medium triangle, one square and one
parallelogram.
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The author uses tangrams throughout the school year in first grade to give
children practice and experience in developing many critical and creative thinking
skills and strategies through the manipulation of the pieces to solve tangram
puzzles or create their own.

Lesson 1 - Introduction

The author starts the first lesson by reading the first three pages of The Master
Revealed - A Journey with Tangrams by Barbara E. Ford. This is a story of a
Chinese tile maker named Tan. The first three pages explain that Tan has
labored for seven months on a beautiful tile ceiling for the Emperor's palace. As
he picked up the last tile to place on the ceiling, the tile slipped from his grasp
and fell to the floor. The tile broke into seven pieces. Tan stayed up all night
trying to put the seven pieces back together to make a square but he was unable
to fix the tile. While struggling to make the square, he suddenly realized that he
was able to create many different figures by moving the pieces. Tan became so
absorbed in creating these figures that he soon forgot his original task.
After reading the story the children are asked some questions.
1. How does Tan feel at the beginning of the story? When have you felt
tired from hard work?
2.

How does Tan feel in the middle of the story? When have you felt
frustrated?
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3. How does Tan feel at the end of the story? When have you felt excited
about creating something?
4. What was Tan's problem? What was his goal? What did he do to
solve his problem? Did he solve his problem? Why?
5. What do you think the emperor did when he saw the ceiling?

Through character analysis the children can recall times when they have felt
the same as Tan. This is extremely important because they are going to
encounter frustration many times while working through problems. After
discussing Tan's feelings and comparing them to their own, they realize that
problem solving is hard work and many times very frustrating. In fact, like Tan,
there will be times when they can not solve the problem. By actively involving the
children in evaluating Tan's feelings and comparing them to their own, they
become aware of the feelings of others. They realize that problem solving is not
an easy task. First graders enjoy sharing their experiences and listening to the
experiences of their classmates. Being able to verbalize their experiences
benefits their thinking as well as the thinking of their peers. Through "class
sharing" activities first graders begin to realize that problem solving requires much
time, patience, practice, and perseverance.
The next phase of the lesson is to give each student a set of tangrams for free
exploration. The children are instructed to be detectives (which they do many
times in this first grade) and to look carefully at all the pieces while they are
working with them.
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This period of discovery is extremely important because it allows the children
time to leisurely explore and to examine the pieces. At this time the author
circulates around the room and listens carefully to their observations.

When

necessary, the author may question a child to have him/her clarify ideas or
discoveries.
The author now lists on chart paper anything that the children have noticed
about the tangrams. Here are some first grade observations.
1. A triangle has three sides.
2. A square has four sides.
3. Notice the parallelogram has four sides but does not look like a
rectangle.
4. Two triangles can make a square.
5. Two triangles can make another triangle or tree.
6. Two small triangles can fit on top of the square.
7. There are five triangles.
8. Tangram pieces can stand up.
9. Triangles look different when you put them upside down.

In this initial lesson the children are using many critical thinking skills. While
scrutinizing, manipulating, and experimenting with the pieces, they recognize
familiar and unfamiliar shapes, part-whole relationships, and multiple
perspectives. They can distinguish triangles of different sizes. While sharing
their discoveries with the class, the children are learning to communicate their
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ideas and findings clearly and precisely. The benefits from this exploration lesson
are enormous.
Some children notice that tangrams are like power blocks, legos, or pattern
blocks because many different things can be made with them. Many children
have discovered different figures and designs which they can create. After this
introduction lesson, first graders are excited about tangrams and are ready for the
next lesson in which the children are asked to make the square.

Lesson 2 - Make the Square

The author starts the second lesson with a review of the Tan story from the
previous day. The children recall the story by sequencing the events according to
Tan's feeling as the class discussed in the introduction lesson. Then the next two
pages of The Master Revealed - A Journey with Tangrams by Barbara E. Ford
are read to the children. This part of the story is about Tan allowing his daughter
Chun-mei to complete some of the puzzles he has created while trying to form the
original square tile. While reading the story, the author will show these puzzles
on the overhead projector because they are very small in the book. While Chunmei is manipulating the pieces to make the figures which her father had created,
she solves the square puzzle.
After listening to this part of the story the children are asked, "Why was Chunmei able to solve the square puzzle so quickly while her dad worked so hard to
solve it and was unable to do so?
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Brainstorming to explore their ideas about this problem is an excellent way for
first graders to become aware of multiple perspectives. First graders must infer
why Chun-mei was able to solve the square puzzle so quickly. The children must
be able to go beyond the information given to explain the reasons behind Chunmei's ability to solve the square puzzle problem so quickly. First graders must be
able to assess the situation and explain their reasoning. This is not an easy task
for first graders; however, with practice, they become more adept with the
process. The children do not always agree on their insights but they do come up
with good sound reasoning. One boy told us that Chun-mei is just a good
problem solver.
Before working with another student on the square puzzle, we review our
findings from the prior day's lesson. The children are allowed to demonstrate
their findings using the overhead projector. This review is helpful in preparing
them for their difficult task of making a square from seven pieces. Now the
children work in pairs to solve the square puzzle.
This author enjoys circulating around the room observing and listening to first
graders communicate with each other. While manipulating the pieces, many
children develop their own strategies without realizing what they are doing.
Through questioning techniques, this author allows the children to discover their
own strategies. Many times it means slowing down the action so they can see
what they did to fit a piece into the shape. For example, if a child flips a piece to
make it fit into a space too quickly, he/she does not realize what is happening.
This author slowly picks up the piece and performs the same action very
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precisely and then asks the child, "What did the author do with this piece to make
it fit?" Usually the student can see the strategy when the action is drastically
slowed down. This child then goes to the overhead projector to demonstrate a
"flip." Even children who are not good at spatial relationships can see that
flipping a triangle gives the shape a different look or perspective. The author
reminds the pupils to always be good detectives and never get fooled by
appearances. The same shape can look very different in different positions.
After several children are permitted to demonstrate their strategies to the
class, a class list of strategies is developed and put on chart paper. Usually the
class comes up with these strategies after this second lesson.
Things That Help Us Solve Tangram Puzzles
1. flip pieces
2. turn pieces
3. slide pieces
4. start with large pieces first
5. look carefully at the empty spaces
6. keep trying different ways
7. look to see shapes in the puzzle
Forming a square with the seven pieces is not an easy task. The first time this
author tried to do this, she took hours to solve the square puzzle problem.
However, most first graders are determined to reach their goal and surprisingly
one or two pairs of children usually are able to make a square during this period.
It takes them many trial-and-error attempts to reach their goal, but, since wise
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Tan was unable to reach his goal in the story, they are delighted with their
accomplishment and very proud to share their solutions with the class.
For homework that night they are able to take home the tangrams and share
their findings with their parents. A copy of this homework sheet can be found in
appendix (C) at the back of this thesis. The author copies this sheet onto
construction paper. Then the children cut up the seven piece square and put the
pieces in an envelope to take home. That night they have fun watching their
parents try to make the square. Most parents are unable to solve this problem.
First graders are then more motivated and determined to persevere while working
on the tangram puzzles. This author stresses with first graders that problem
solving is hard work. It takes time to stop and slowly think about good placement
of pieces. Many times you need to rethink solutions before your goal is met.

Lesson 3 - Slides

The goal of this lesson is to reinforce the concept of "slides" with the tangram
pieces. The author starts the third lesson by demonstrating a slide on the
overhead. After showing a slide movement the author asks, "What did the author
do with this piece?" Most children can identify the move as a slide. Then several
children are allowed to demonstrate a slide on the overhead using different
pieces. While a child is demonstrating a slide by tracing the shape and then
sliding it up, down, right, or left and tracing the shape again, the rest of the class
are asked to watch carefully like detectives so that they can tell the author what is
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happening. A list of their observations is placed on chart paper. The following is
a list of their typical observations.
1.

All shapes look the same after a slide.

2.

Slides can go in an up, down, right, or left direction.

Now each child is given a set of tangrams and a piece of light colored
construction paper. They must trace each shape and then slide the shape in any
direction that they like and trace it again. This time of exploration is essential
because it allows the child time to construct a meaningful concept of a "slide". By
slowly breaking down and analyzing a "slide" move the children are more able to
judge when to use a "slide" move when working on a tangram puzzle.

Lesson 4 - Flips

The goal of this lesson is to reinforce the concept of "flips" using tangram
pieces. The author starts this lesson by recalling information from the story The
Master Revealed - A Journey With Tangrams by Barbara E. Ford. Then the
author reads aloud pages 6 - 7 to the class. In this part of the story Tan tells us
that the parallelogram has a special quality. It is the only tangram piece that is
asymmetrical. All the other pieces are congruent. The author must demonstrate
this concept by tracing a triangle, square, and parallelogram on the overhead.
Then the author calls upon students to come up and flip the shapes over and
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place each piece until it covers the tracing of that shape. The parallelogram does
not fit back into the original traced shaped because it is asymmetrical.
Then the author demonstrates a "flip" on the overhead and asks, "What did the
author do with this piece?" Most children are able to identify a "flip". -Then
several children are permitted to demonstrate a "flip" on the overhead using
different pieces. The children who are watching are asked to be good detectives
again and really think about what they are watching so that the author can list
their observations on chart paper. Here are first grade observations.
1. Sometimes the shape looks the same and sometimes it appears to be
different.
2. The parallelogram always looks different when it is flipped .
3. If the triangle is flipped it makes a diamond shape.

Now the children are given a set of tangrams and a piece of light colored paper
to practice "flips" with their tangram pieces. This "hands on" experimenting is
very important. While the children are tracing and flipping they see first hand
what is happening and are able to construct a much better understanding of this
strategy. When permitted to experiment with a "flip" move using all the pieces the
meaning of congruent and asymmetrical become very clear.
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Lesson 5 - Turns

The goal of this lesson is to demonstrate and practice "turning" tangram
pieces.
At the beginning of this lesson the concepts of "flipping" and "sliding" tangram
pieces are reviewed. The author then demonstrates a "turn" at the overhead.
After showing a "turn" movement the author asks, "What did the author do with
this piece?" Most children can identify the move as a "turn." Then several
children are allowed to demonstrate a "turn" on the overhead using different
pieces. While a child is demonstrating a "turn" by tracing the shape and then
"turning" it and tracing it again, the rest of the class must watch carefully and
think about what they observed. Then the author lists their observations on chart
paper.
1. Sometimes the shape looks the same.
2. Sometimes the shape looks very different.
3. The shape can overlap and make designs or pictures.

Now each child is given a set of tangrams and a piece of light colored
construction paper. They are allowed to trace a piece, "turn" it, and trace it again.
First graders need time to practice, to explore, and to discover strategies by
themselves.
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The time spent on these first five introduction tangram lessons are extremely
important. When first graders are allowed to manipulate and to trace the pieces
by themselves, they are expanding their conceptual framework of these
geometric shapes. This "hands-on" knowledge makes the solving of tangram
puzzles a much easier task. This author is still amazed each year when first
graders can tell their peers the strategies they used to solve the puzzles.

T angram Puzzles

The children are now ready to work with the tangram puzzles. Once a week,
for the next several months, first graders work on solving tangram puzzles. They
are allowed to work at their own pace. This author checks their work for the first
two lessons but then teaches the children to be the checkers. There are usually
two checkers circulating around the room. Every ten minutes, new checkers are
announced.
This author uses Set One, Set Two, and Tangram Animal Puzzles for this first
grade. The thirty-nine puzzles in Set One of the tangram puzzles require two,
three, or four pieces to complete. The puzzles in Set One are the easiest to
complete. Even the most reluctant first grade puzzle solver can complete these
puzzles when reminded of the strategies needed. These simple puzzles build up
self-confidence so that more difficult problems can be solved. The twenty-seven
puzzles in Set Two require five tangram pieces to complete. Set Two requires
more thought and trial-and-error for completion. After completing Set One and
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Set Two, the children are ready for Tangram Animal Puzzles. These are the
most difficult because all seven tangram pieces are needed to complete them.
The author uses these puzzles on Grandparent's Day and each year first graders
amaze their grandparents with their new found abilities.
When the children are working on the puzzles, this author circulates around
the room listening and observing carefully while first graders are intent on solving
these puzzles. The author or a peer will "help" a student who is having difficulty
with a puzzle by reminding him/her of a strategy but will never solve the puzzle for
the child. Each child must leave with the good feeling of knowing the puzzles
were solved by them, not a peer or teacher.
The following is a list of skills and strategies that first graders develop while
completing their puzzle
1.

Increase in visual spatial awareness by
A.

creating shapes and designs

B.

recognizing reasonable placement of the pieces

C.

knowing when to trade certain pieces to solve the problem

D.

helping them to determine first piece placement

E.

being able to distinguish shapes in space

F.

being able to see part-whole relationships

G.

being able to predict what the shapes would look like from
different perspectives

2.

Development of fine motor skills.

3.

Development of perseverance in looking for alternative solutions.
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4.

Development of their metacognition, or their ability to think about their
thinking, while manipulating the shapes.

5.

Increase in their ability to explain to their peers a strategy they were using
to complete the puzzles.

6.

Increase in their ability to be a "helper'' to the peers.

7.

Development of their ability to see slide, turn, and flip movements.

8.

Development of their ability to recognize patterns.

9.

Development of their ability to compare and contrast.

Reverse Processing With Tangram Puzzles

After the children have had many opportunities to work with the tangram
puzzles, they are ready for the big challenge. They must create their own
tangram figures .
The auth9r starts this lesson by reading Grandfather Tang's Story by Ann
Tompert. This is a story about Grandfather Tang and Little Soo who were
amusing each other by making different shapes with their tangram puzzles. Little
Soo wanted Grandfather to use the tangram pieces to make a story about the fox
fairies. Fox fairies are a part of Chinese folklore. They are believed to be
endowed with the powers of transformation. In this story the two fox fairies try to
outdo one another by changing into different animal forms until one of them is in
great danger. While Grandfather Tang tells the story, he uses his tangrams to
transform the fox fairies into different animals throughout the story.
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After reading the story the children are able to talk about their favorite part of
the story and why it was their favorite part. Then the author distributes a copy of
the tangram square. This is the same paper that was used as a homework
assignment earlier. The children carefully cut the seven shapes and then must
create their own tangram animal. This activity is called reverse processing
because the children must synthesize or bring together all the skills and
strategies they have learned about solving tangram puzzles in order to create
their own animal.
This author addresses this activity as a problem to the children. "Today you
are going to take the seven tangram pieces and create your own tangram animal.
The pieces cannot overlap" .

Teacher:

What is the problem?

Child A:

Make an animal form from the tangram pieces.

Teacher:

Whose problem?

Child B:

Each of us because we must all make our own animal.

Teacher:

What is the goal?

Child C:

I must arrange my shapes to look like the animal I want.

Teacher:

How can you reach your goal? What solutions might work?

Here are first grade solutions.
1. Decide on the animal I want to make and then arrange the shapes to
look like my animal.
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2. Keep moving my shapes until it looks like some animal.
3. Use the square as a head and add the body.
4. Look at Grandfather Tang's animals for ideas.

While the children are busy creating their animals, this author circulates
around the room listening to their comments and observing their strategies.
Some children are very impulsive workers moving their pieces so quickly that
they don't have time to really look at their creation. This author tries to slow down
their pace by asking them questions about their creation. Other children are very
reflective thinkers when creating their animal. They take time to analyze the
problem first before they start manipulating their pieces.
Some children persist in their adventures while others are ready to give up
quickly. When a child is frustrated , this author points to the "Little Engine That
Could" poster and then tells the child to quietly walk around the room and look
carefully at what others are doing. Always telling the child, "I know you can do it!"
This usually helps the child to calm down and refocus on his/her goal. The
children need time to think about the placement of pieces. Some first graders are
very adept at this process. They can transform their pieces to make different
animals. Other children have great difficulty with spatial relationships and need
encouragement from a peer "helper" or the teacher.
At the end of this lesson, first graders have created unique animals. Some
animals are very easily recognizable while others are more abstract. But all
student creations are praised.

50

While creating their animals they are developing many thinking skills and
strategies.
1.

Choose the best placement of pieces for their animal.

2.

Develop a plan and work on it.

3.

Evaluate the end result.

4.

Predict what pieces will work best.

5. Synthesize or put together all the information they have learned about
tangrams.

Written Language

In the next lesson, first graders must develop a story about their tangram
animal.
Many stories have a problem-solution format. First graders are very aware of
this type of story. So the introduction of this lesson is a review of the story
elements of a favorite first grade novel. For example, Caps for Sale by Esphr
Slobodkina is a novel story used in first grade. The author reviews the story
elements on a chart.
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Setting - countryside

Problem - Peddler wants to

Characters - Peddler and the

get his caps back from the

monkeys

monkeys.
Solutions - When ready to
give up he throws his cap
on the ground and the
monkeys copy him.

After reviewing the elements of this story, this author explains to the children
that they are going to write a story about their animal. They must think about the
setting for their story, the animal's name, some problem that the animal will
encounter and a solution to the problem. Writing a story with all the structural
elements of a story is very difficult for a first grader. Therefore, this writing
activity is done a few sentences at a time. The teacher models the process by
writing his/her own story on chart paper. The lesson might sound like this:
Teacher: Today we are going to write a story about the tangram animal
that you made yesterday. I will write one and so will you. We
will do it one step at a time. First we have to introduce our
animal and tell something about the animal. I am going to write
about a crab. A good way to start a story is Once upon a time.
My story will begin with- Once upon a time there was a shy ,

52

little crab named Herbie. (Teacher writes this on chart paper) .
Now you start your story. (Children are given time to start
writing) .

The teacher asks 3 - 4 students to read what they wrote. At this point even
the most reluctant writer usually gets going.

Teacher: Next we need a setting. I am going to have Herbie live in the
Atlantic Ocean ; where do you want your animal to live? Let's
write a sentence about it. (Teacher adds to story on chart paper
and reads it to the class).
Once upon a time there was a shy little crab named Herbie. He lived in the
big, Atlantic Ocean .
Teacher: Now you write about where your animal lives. Get ready, write.
(Children are given time to write their sentence).
The teacher asks 3 - 4 different students to share their stories with the class.
Teacher: Now we want to make our story funny or exciting or interesting.
To do this our animal needs a problem. I'm going to have
Herbie trying to find a new home. What will your problem be?
It might take four or five sentences to explain that. Let's start a
new paragraph and write the problem section . (Teacher
models process by writing problem section on chart paper).
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Herbie was not happy with his house because there was too much seaweed
around it. He decided to go out looking for a new home. He found an empty
cave that looked perfect. However, when night time came he heard a terrible
banging sound that scared him.

Teacher: Now you write about your animal's problem. Get ready write!
(Children are given time to write).

Again the teacher asks 3 - 4 students to read their stories.
Teacher: Now we must write a good ending or solution to the problem.
This is what happens to Herbie.

Herbie decided to be brave and follow the sound. The banging sound was
only a clam opening and shutting his shell. The clam and Herbie become good
friends.

Teacher: Now you write your ending. Make sure that the problem is
solved. (The children are given time to write) .

Again 3 -4 students share their stories.

The stories are collected and then printed on computer with parent help. The
story is attached to the tangram animal project. This author first displays stories
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on a bulletin board and then laminates stories and makes a class big book which
the class can read during activity time.
First graders do this type of writing first as a whole class developing one story
together. This first grade had developed many stories before attempting one by
themselves.
While creating their own stories first graders many times model the structure of
the story on a familiar story that they have enjoyed or something that has
happened to them in real life.
Here are some problem solving skills and strategies that they have to use in
developing their story.
1. They are able to identify a problem situation.
2. They are able to put the elements of the problem in writing.
3. They are able to decide on a good solution to the problem.
4. They have to monitor the process by making sure that the problem they
posed was solved.

Literature

Literature is an excellent way to reinforce the problem solving process because
many stories are structured around a problem -solution format. This author uses
these types of stories in various ways. Many times this author will stop at the
climax of the story and ask first graders to predict what will happen next. Other
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times the story is read through from beginning to end with no interruptions. Then
this author proceeds to ask questions about how the character in the story solved
his/her problem.
Here are some questions that first graders enjoy tackling.
1.

Do you think this was a good solution for the problem? Why?

2.

If you were the character in this story what would you have done?
Why?

3.

Would you have liked to have been this character? Why or why not?

There are a multitude of stories that can be used for this purpose but this
author presents three favorites for the purposes of this thesis.

Story 1 - Jeb Scarecrow's Pumpkin Patch

Jeb Scarecrow's Pumpkin Patch by Janna Dillion is a favorite of this author.
Maybe the reason for this is that Janna Dillion came to this author's school and
related her hard work and frustrations with writing this book. Another reason is
that it shows great determination on the part of young Jeb, the main character in
this story.
Before reading the story, this author must tap the children's prior knowledge.
Teacher: What do you know about scarecrows?
Most first graders have had some experience with scarecrows and here is a
typical list of ideas from first graders.
1.

Scarecrows are put in a field by farmers to protect their garden.
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2.

They are made of wood and stand with their arms out.

3.

Crows think they are real but scarecrows are not real.

4.

Scarecrows are dressed to look like the farmer.

5.

Scarecrows scare the crows away.

After listing their ideas on chart paper this author begins to tell the story.
Jeb Scarecrow's Pumpkin Patch is a story about young Jeb who works hard to
keep his pumpkin patch healthy and safe. One day Jeb's mother tells him that
she has heard that the crows are going to attack his pumpkin patch this year.
Mother exclaims, "Jeb, each year the crows attack one pumpkin patch and this
year they have picked yours. There is nothing you can do but just let it happen."
Jeb is determined that the crows will not destroy his pumpkin patch . He must
think of a plan to stop them.
At this point in the story this author stops reading and works through the
problem - goal diagram.
Teacher:

What is the problem?

Student A:

The crows are going to destroy Jeb's pumpkin patch.
(Teacher writes this in problem· circle on chart)

Teach er:

Whose problem is it?

Student B:

It is Jeb's problem. He has to think of a plan by himself
because even his mother and father feel there is no way to
stop this from happening.

Teacher:

What makes Jeb Scarecrow different from scarecrows we
know about?

57

Student C:

Jeb talks and acts like a little boy. He lives in a house. He
has a mother and a father.

Teacher:

What is the goal?

Student D:

Jeb wants to save his pumpkins. (Teacher writes this in goal
section of the diagram).

Teacher:

What would you do to save the pumpkins from those crows if
you were Jeb?

Here are some first grade solutions.
1. Get my friends to help me fight the crows.
2. Put up hundreds of monster scarecrows in my pumpkin patch.
3. I would shoot the crows.
4. I would pick all of the pumpkins before the crows get them.
5. I would talk to the crows.
6. Tell the crows I will give them something else but not my pumpkins.
After listening to all of their predictions of solutions to this problem, this author
continues to finish the story.
Jeb does solve his problem in a very unique, non-violent manner. Jeb covers
many of his pumpkins and then has his mother and father help him make fierce
looking Jack o' lanterns out of some of his pumpkins. The readers don't realize
what Jeb and his family are doing to the pumpkins because they are covered. On
the second last page of the story the crows come to attack but Jeb and his family
quickly light and uncover all the pumpkins which are now fierce looking Jack o'
lanterns. This scares the crows away. On the last page of the story Jeb is selling
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the Jack o' lanterns and pumpkins. Everyone loves the fierce looking Jack
o'lanterns. Jeb has solved his problem.
First graders are always surprised with Jeb's solution to his problem. He was
a good critical thinker.
Now through a class discussion, first graders look at all of their solutions and
also Jeb's solution. This comparing and contrasting of solutions is wonderful.
First graders decide that Jeb's solution was good but they had some good
solutions also. Even first graders realize that fighting and shooting would not be
good solutions here. We should always try to find peaceful ways to solve
problems. As one first grader said, "If you and your friends fight the crows, then
the crows might come back again with more crows to fight back."
Here is a list of some critical thinking skills and strategies that first graders
used while discussing this problem - solution type story.
1. They had to distinguish between make believe and real. First graders
knew that this was a make believe story because scarecrows are not
real people.
2. They were able to identify details and generate a rich description of a
scarecrow.
3. They were able to recognize the problem and whose problem it was.
4. They were able to generate novel plans to solve the problem.
5. They were able to compare and contrast these plans.
6. They were able to determine the advantages and disadvantages of
different plans.
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7. They were able to see that there were alternative solutions to this
problem .
8. They were able to evaluate each plan and decide on good plans.

Story 2 - Across the Stream

Across the Stream by Mirra Ginsburg is a story of a hen and her three chicks
who must get away from their bad dream (the fox). In the end, a duck and her
three ducklings help them across the stream to get away from the fox.
This author starts the first lesson with this story by telling the children that a
hen and her three chicks have a problem. They must get away from a fox. The
children must think of different ways that the hen and her family can get across a
stream and draw a picture to show the class.
Initially first graders must brainstorm for predictions about the solution to this
problem. Here are some first grade predictions.
First Grade Predictions
1. take a boat
2. fly over the stream
3. swim across the stream
4. walk around the stream
5. go across on a bridge
6. jump from rock to rock to get to the other side

60

Then the children are given time to draw and write about their solution. First
graders are encouraged to use invented spelling because this story is read at the
beginning of the first grade year when their spelling is limited to sounds alone.
Each child must then get up in front of the class and show and explain their
illustration. The rest of the students are encouraged to listen carefully and ask
questions about the different solutions.
The author learns a great deal about the children's prior knowledge through
this sharing activity. For example, some children are aware that hens and chicks
are birds that can 't swim or fly. Therefore, a "real" hen and chicks could not swim
or fly across the stream . In first grade the children are just beginning to be able
to differentiate between reality and fantasy, therefore, this is an important concept
for them to clarify. However, all ideas are accepted because this story is fantasy.
Children love to use their imaginations and come up with some unique
possibilities. One year, a first grader drew a helicopter with a long rope attached
to it and a big basket at the end of the rope for the hen and chicks to get into and
fly to safety. He reasoned that this would be a very quick way for them to get
away from the fox.
After all their illustrations are shown and explained this author reads the story
to the children. The children have never predicted how the hen and chicks are
saved in this story. This is thrilling for first graders because they realize that this
same story could have many different endings or solutions.
The author then takes out the problem - solution diagram and discusses the
structure of this story.
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Teacher:

What is the problem?

Student A

The fox wants to eat the hen and chicks.

Teacher:

Whose problem is it?

Student B:

Mother Hen because she wants to save her chicks.

Teacher:

What is the goal?

Student C:

Hen and chick want to get away from fox.

Teacher:

What is this author's solution?

Student D:

A mother duck and her three ducklings help carry them
across the stream on their backs.

Teacher:

Mirra Ginsburg is the author of this story and she decided on
this ending to the story. Each of you have created your own
ending to the story. Which ending do you like best? Why?

Most children like their own ending best. This author sees this as a matter of
ownership. When first graders brainstorm about various solutions and then must
decide on a good solution, they usually like their own idea the best.
Here is a list of critical and creative thinking skills and strategies that first
graders used while trying to predict the solution to this problem.
1. They were able to differentiate between reality and fantasy.
2. They were able to devise a good plan to save the hen and chicks and
use words and illustration to represent a good solution.
3. They were able to recall relevant information about hens and foxes.
4. They were able to define the problem and the goal.
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5. They were able to determine the advantages and disadvantages of
solutions.
6. They were able to decide on what they thought was the best solution
for this problem.
7. They were able to see that there is more than one good solution for a
problem.
8. They were able to explain their predictions to their peers and answer
their questions.
9. They were able to pose relevant questions.

Story 3 - The Doorbell Rang

The Doorbell Rang by Pat Hutchins is a story about a mother who bakes a
dozen cookies for Sam and Victoria to share (six of each). The doorbell rings and
they welcome in two more friends to share the cookies (three for each now). The
doorbell rings twice more, each time welcoming more and more friends and
fewer cookies to go around.
This story poses a relevant problem for the children and they learn about
dividing a dozen cookies into two, four, six, and twelve equal amounts.
This author wants first graders to be able to work through the problems in the
story as a class and then work through similar problems with a buddy.
This book is a wonderful way to connect math and literature. First graders
love the story and pictures and can really relate to the sharing aspect in the story.
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This author starts the lesson by tapping prior knowledge. This author asks,
"What is a dozen?" Most first graders are aware that you buy eggs by the dozen
but they are not sure about how many are in a dozen.
This author shows the class an egg carton that has twelve plastic· eggs inside.
The class counts the eggs together.
After counting the eggs, this author asks the children if they know anything
else that you can buy by the dozen. Most first graders know that you can buy
doughnuts by the dozen but are unaware of other items.
Now the author displays the big book of The Doorbell Rang and puts twelve
magnetic cookies on the board. The author explains to the children that the
mother in this story has just baked one dozen cookies (class counts the magnetic
cookies on the board). Now the author reads the first page of the book. (Page
one tells us that Victoria and Sam share the dozen cookies) . The author then
asks, "How will Victoria and Sam decide to share the cookies?"
Several children are asked to come to the board and show how they would
share the cookies. First graders will do this in various ways depending on their
level of cognitive ability. Some of the children will make two circles on the board
to represent a plate for each child and then proceed to put one cookie on Sam's
plate and then one cookie on Victoria's plate. They continue to do this until each
plate has six cookies. Some first graders are able to circle six and six cookies
immediately. They can visualize the answer to this problem very quickly. The
author does not talk about fractions, but stresses with the class that they have
divided the cookies into two equal parts.
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The author then continues to read the next page of the story (now the cookies
need to be shared with four children). The author then has several children show
how they would divide the cookies and then tell the class that they divided the
cookies into four equal parts.
Each time the doorbell rings and more children are added to share the dozen
cookies, the author repeats the same procedure of show and explain.
Now the children are ready for the second part of this lesson in which children
work in pairs to illustrate, label and explain answers to problems posed by the
teacher. Each pair of children is given a worksheet. An example is found in
appendix (D). They must work together to show in picture form the answers to
the problems. Here are the four problems.
1. Tom made six pancakes. He is going to share them equally with Bob
and Tony. How many pancakes will each boy get?
2. Katie has six paper dolls. She is going to share them equally with
Jenny. How many will each girl get?
3. Jim has nine cars. He will share them equally with Cory and Mark.
How many cars will each boy get?
4. The clown has eight balloons. The clown gives half to Sarah and half
to Paul. How many balloons did each child get?
The children do a good job on this. Their illustrations are priceless.
While working through this lesson the children are solving problems using
many critical and creative skills and strategies. Here is a list of the skills and
strategies used in this reverse processing activity.
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1. Increase in their ability to plan together how they will show and label
the solutions through their drawings.
2. Development of their ability to think about their thinking. A
metacognition of equal parts begins to develop.
3. Development of an appreciation of the value of team effort in solving
problems.
4. Increase in their ability to discuss their plan with a buddy and
cooperatively come to an agreement on a good plan.
5. Increase in their ability to visualize the problem and reach their goal.
6. Development of their ability to realize that every team has different
Visuals to show the solutions to the problems.
7. Development of their ability to see part-whole relationships.
8. Increase in their ability to see multiple perspectives for each team
creates a different visual of the problem .
9. Increase in their ability to synthesize all the strategies they used to
divide the cookies equally while reading The Doorbell Rang.
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Science - Seeds

This author covers a seed unit each year in first grade. While teaching the
seed unit, this author wants the children to discover that seeds come in many
different colors, sizes, shapes, and textures. The children should be able to
identify the parts of a seed. They should also be able to label the parts of a seed
and growing seedling. This author wants these first graders to be able to
describe plant growth from seed to seedling. They should be able to recognize
the need for plants to produce seeds.
While broadening their conceptual framework about seeds, first graders
encounter and work through many problems. The scientific method is a perfect
way for first graders to develop their problem solving skills and strategies.
Through experimentation, observation, data collection, measurement, inference,
prediction, formation and testing of hypothesis, and communication , the children
discover that finding solutions to problems through the scientific approach is very
exciting but can also take a great deal of time. Many times experiments need to
be repeated before you can get good, reliable information.
The direction of this theme depends on the prior knowledge of the students.
For example, last year's class thought that acorns were food for squirrels. They
did not realize that acorns were seeds and could produce new oak trees. One
day, while on recess duty, this author saw three acorns that were just beginning
to sprout. What a great on-the-spot discovery for this class. The children helped
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the author carefully pick up the acorns and bring them indoors. The acorns were
planted on the sides of a large clear plastic container so that the children could
watch the young trees begin to grow. Watching the acorns begin to germinate
definitely promoted conceptual change for these children . These first graders
were able to see that oak trees produced acorns not only for food for animals but
also to grow new oak trees.
This author will not write the entire seed theme here, but hopes to demonstrate
that first graders are capable of posing relevant problems about seeds.

Lesson 1 - What Is A Seed?

This author begins the seed theme by asking questions that will allow the
author to understand the conceptual framework of these first graders. The
answers that first graders give to these questions helps the author to plan
lessons for this theme. The insights discovered through this first brainstorming
session about seeds help this author to know what to teach and how to teach it.
The following is a list of questions that this author uses to probe prior
knowledge of first graders concerning seeds.
1. What does a seed look like?
2. What is inside a seed?
3. How can you tell if something is a seed or not?
4. What else do you know about seeds?
5. Where do we find seeds?
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6. Are seeds alive?
The first brainstorming session is very enlightening. Each year this author gets
different insights into the conceptions and misconceptions that first graders have
about seeds.
First graders have seen seeds in fruits and most of their experiences and
knowledge is based on this.
They typically know that seeds come in different sizes, shapes, and colors and
can give examples. Most of them know that plants will grow from seeds. They
realize that seeds can be bought at the store and found in fruits. This is their
usual base of knowledge.
Now the author tells the class that they are going to be detectives. The author
then gives each pair of children a plate full of things (spinach seeds, corn kernels,
grass seeds, squash seeds, radish seeds, different kinds of beans, pebbles, and
little red hot candies). The author tells the children that some of these things are
seeds and some are not seeds. Using their magnifiers please decide which
objects are seeds and which are not seeds.
Here are typical first grade observations.
1. These red things are candy because they smell like candy.
2. Corn kernels are seeds because I helped my dad plant them and they
grew into big corn plants.
3. These shiny, bumpy things are not seeds. They must be pebbles
because they look like pebbles. They feel hard like pebbles, too.
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4. I know these white things (lima beans) are beans that you cook and
eat. They are definitely not seeds.
The children must always be ready to explain why they have come to their
conclusions. After the children have been given time to really examine the items
this author says, "Your observations are wonderful, but we are still uncertain
about what things are seeds and what things are not seeds. What can we do to
solve our problem?"
Every year the students agree that we must plant all of the items to see which
ones will grow because then we will really know which ones are seeds.
Arthur Hyde and Marilyn Sizar tells us, "Students are always relating
information to their own personal sense of what they know. We all use daily our
tacit knowledge (the ideas and facts that no one taught us directly, that we just
picked up through experience) even though it is rarely thought about or evaluated
consciously." (1989 , p.21)
This observation experience is extremely helpful in formulating more specific
ideas for lessons and experiments. For example, this year the lima bean was
used in many experiments to help solve problems that arose in our investigations.
Using lima beans helped to make a major cognitive shift for the first grader who
was sure that the white things (lima beans) were not seeds.
Now the children plant these items using see-through plastic cups. This author
allows the children to put gravel and soil into the cups. Then the items are placed
below the surface but against the side of the cup so that the children can see the
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seeds germinate. We plant at least four of each item to make sure that our
experiment works.
First graders are always amazed to be able to witness germination of the
things that are seeds. They keep a daily log of their observations. This log sheet
can be found in appendix (E) of this paper.
The following is a list of critical thinking skills and strategies that the children
are developing while observing, predicting, and experimenting with the items.
1. Increase in their ability to classify items by recalling items with similar
attributes.
2. Increase in their ability to predict which items are seeds.
3. Development of their ability to observe carefully and report their
predictions.
4. Increase in their ability to understand the relationship between
situations for the purpose of problem solving.
5. Increase in their ability to recall relevant information needed to solve
this problem.
6. Increase in their ability to make good judgments about a procedure to
test their hypothesis.
7. Increase in their ability to interpret their findings.
8. Development of their ability to express their ideas clearly.
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Lesson 2 - What is Inside A Seed?

This author starts this lesson by giving each child a lima bean. Each child
must carefully look at the bean and draw a picture of what it looks like from the
outside Then the author allows each child to put his/her bean in a cup of water to
soak overnight. The children then predict what will happen to the bean. The next
day, first graders must observe and draw what has happened to the bean. The
children recognize that the bean is softer and bigger now that it is wet. The
author now permits the children to open the bean. With their magnifiers they
observe the seed coat, baby plant, and plant food. The class then discusses and
labels the inside parts of the bean seed on their paper. This paper is found in
appendix (F) .
The following is a list of critical thinking skills and strategies that the children
use while observing their bean.
1. Development of their ability to compare and contrast.
2. Development of their ability to carefully analyze and observe changes
when their bean was soaked overnight.
3. Increase in their ability to interpret their findings.
4. Increase in their ability of communication.
5. Development of a metacognition about the inside of seeds.
This is only a very small example of experiments used with this seed theme.
As class discussions unfold this author may pose problems such as these.
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1. Will seeds grow in the dark?
2. Will seeds grow in salt water?
3. Will sprouted seeds live through freezing? Refrigeration?
4. Will seeds grow in sealed jars?
5. Will seeds grow on a heater?
All observations are tied together with class discussions while reviewing
information in books, charts, and videos.
While working on any science theme, this author stresses with first graders
that scientists use experiments to test their ideas just as they predicted what
would happen to a seed under certain circumstances. Careful observation and
data collection helps scientists to answer questions and solve problems about the
world around them.

Social Studies - All About Me

Lesson 1 - I am Special

Most first graders are aware of some of their own strengths and weaknesses
and those of others. This author tries to help first graders recognize their own
uniqueness through various activities. The following is an example of one activity
that is used by this author to demonstrate to first graders that each individual will
learn to solve problems differently according to their abilities and special talents.
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The author starts this lesson by giving each child a corn kernel and a
magnifier.

(The children are well aware that a corn kernel is a seed because of

our experiments with seeds). The author explains to the boys and girls that they
are going to use their detective eyes to look carefully at the corn kernel in order to
be able to describe what the corn kernel looks like from the outside. Their
findings are listed on chart paper. First graders decide that corn kernels look
about the same from the outside. Now the author uses an air popper to make
popcorn from the corn kernels. First graders love to watch the kernels swirl
around and transform into popcorn . After watching the corn kernels pop, each
child is given a piece of popcorn to examine very carefully with the magnifiers.
Now another list is made to describe what their piece of popcorn looks like to
them. First graders decide that the popcorn kernels have really changed and
now each piece of popcorn looks very different.
The author tells the children that all human beings start as a seed just like the
corn kernel. All these seeds look very similar from the outside, but inside there
are things called genes that make each new human being very special and
unique. These genes not only determine what a person will look like from the
outside, but also, the special talents and abilities that a person will possess. Now
each child is given an "All About Me" paper to complete. Each child must finish
four "I like to ... " sentences and draw a picture underneath each sentence to
illustrate the meaning of the sentence. This paper is found in appendix (G).
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After the children have completed the papers they share their pictures and
stories with the class. Classmates are allowed to ask questions in order to clarify
or expand their knowledge about these visuals.
This activity makes first graders aware of the wide range of interests and
abilities of the group. They can identify peers who have similar interests. They
develop the ability to ask relevant questions. They learn to compare and to
contrast. They learn that each child has different interests.
The author concludes this lesson by reviewing many of the different ideas
they have shared about the things they really enjoy. Then, this author explains to
first graders why she uses many different ways to help them learn . For example,
learning to read is a real problem for some children. In fact this author did not
find learning to read an easy task. Children who are strong in the "Wordy" part of
the brain think in words all the time. They find learning to read quite easy.
However, if your strong area of the brain is "Musical", learning your sounds to
music will help you to remember them. That's why this author uses songs to help
the children learn the sounds. Each morning we have a five minute sound drill
session in which you see, hear, say , and write the sounds. Using this method of
reviewing sounds help children with different strong areas of the brain. Children
who like drawing and doing puzzles are good in the "Spacey" part of the brain.
They need to see and to write the sounds in order for them to learn them.
Children who like numbers and seeing patterns are good in the "Logical" part of
the brain. These children will ask many questions about the sounds and quickly
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notice that different letter combinations make the same sound. We learn
differently. This author tries different approaches in order to help everyone learn.

Lesson 2 - The Seven Intelligences

After reading Brian Altaggerty's book, Nurturing Intelligences A Guide to
Multiple Intelligences Theory and Teaching, this author is more convinced than
ever that all individuals are unique.special and capable. Scientists are learning
so many wonderful things about the workings of the human brain . It would be an
ideal situation if each child knew his/her strengths and weaknesses and were
able to focus learning in their strong areas. It would be ideal if parents and
teachers knew how to tap into the right intelligence for each individual child.
Schools are still structured so that children who have reading or math difficulties
feel inadequate and stupid. This author believes that there is great hope for the
future. As science reveals more and more about the various ways that each
individual processes information and comes to knowledge, curriculum writers can
focus on these findings and develop school curricula that will allow each
individual to flourish and bloom in their own unique learning style. Tapping into
the strengths of each individual and sharing this with others should broaden the
learning capacity of all.
Now the author starts this lesson by explaining to first graders that
scientists believe that there are seven parts to the brain each for processing
different information. Most people have all seven parts but in different
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combinations. Each person has a unique blend of the seven parts and that is
what makes each of us very special.
The author now introduces Howard Gardner's "Seven Intelligences" or
"Frames of Mind" in first grade terms.
The author asks, "Raise your hand if you like talking in front of the class,
reading to others, listening to stories or writing stories." The author then writes
"Wordy" on the board. "Wordy" means that people who are strong in this part of
the brain like using words in many different ways. Now the author asks, "Raise
your hand if you like to sing, play an instrument, or listen to music?" The
"Musical" part of the brain makes a person very sensitive to rhythms and
melodies. Then the author asks, "Raise your hand if you like sorting, patterning,
and math?" A person who is strong in the "Logical" part of the brain likes to work
through math and science problems.
The author asks "Raise your hand if you like tangrams, blocks, making
maps, and building things." If you enjoy these things then the "Spatial" part of the
brain is strong. The author then asks, "Raise your hand if you like dancing,
acting or sports?" This part of the brain is called "Body" because it means
moving the body with good control.
The author then asks, "Raise your hand if you like working with a group or
helping others?" This part of the brain is called "Groupy" because if this is a
strong area for someone, they enjoy working with a group. The last part of the
brain is called "Selfy'' because this part helps a person to really know themselves.
Now the seven intelligences are listed on the chart.
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Wordy (Linguistic)
Musical (Musical)
Logical (Logical - mathematical)
Spacey (Spatial)
Body (Bodily - Kinesthetic)
Groupy (Interpersonal)
Selfy (lntrapersonal)
This author further explains to first graders that these seven parts of the
brain are like ingredients in a recipe. The author then asks the children to recall
how to make peanut butter. The boys and girls remember getting the peanuts
ready and then adding a little oil and a pinch of salt and blending it together in the
blender. The author then tells the class that today we are going to make a recipe
for the author's brain and put the recipe in the blender. This author likes to
dance, sing, play the piano, and work through hard problems. So the author's
recipe will have more "Musical", "Body" , and "Logical" parts. Here is what the
author's recipe might look like:
1 cup of Wordy
4 cups of Musical
3 cups of Logical
4 cups of Body
3 cups of Group
1 cup of Selfy
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We put this recipe in the blender and come out with a picture of the author.
Although we are all different blends we can help each other solve different kinds
of problems if we work together.
Now the author divides the class into four groups. The boys and girls are
told that they are going to play a game to see if their group can work together to
solve the different kinds of problems:
Problem 1 - "Wordy" Type.
The group must think of as many different words that they can make from
the word butterfly in three minutes. The group with the most words gets one
point.
Problem 2 - "Musical" Type.
The children must name a familiar tune with only hearing the first five
notes. Each group is given two tries and gets a point each time they name the
tune correctly.
Problem 3 - "Logical" Type.
The children are presented with a math problem to work through as a
group. The group that finishes first with the correct answer gets a point. Here is
a sample problem: There are 2 spiders, 2 ducks, 2 dogs, and a snake in a bed.
How many legs are there all together?
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Problem 4 "Spacey" Type
The children are presented with a toothpick puzzle. The children must set
up nine toothpicks as shown at the board

I\

/V\

They must make one triangle by removing three toothpicks. The group
that finishes first gets a point.
Problem 5 "Body" Type
Each group is given a hoola hoop. The children are told to line up in a
straight line and hold hands. Then they must move the hoola hoop from the first
person in line to the last person while always holding hands. The group to finish
first gets a point.
First graders love participating in these group games because the author
pretends this is a game show. While having fun working through these problems,
first graders:
1.

Become aware of individual differences in their group.

2.

Recall relevant information.

3.

Make careful observations.

4. Draw pictures to verify their findings.
5.

Listen carefully to melodies.
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6.

Use trial - and - error to reach their goal.

7.

Identify characteristics.

8.

Recognize attributes.

9.

Compare and contrast.

10. Learn to tolerate the positive and negative qualities of each other.

Summary
First grade teachers need to devote a substantial amount of time to having
pupils learn and master basic facts, concepts, and principles. However, they
must also encourage first graders to find , evaluate, and use what they need to
know to accomplish whatever goals they have set for themselves. In other
words, first grade teachers must pose relevant questions that will help first
graders to think critically through the problem solving process. Any lesson plan
can be adjusted to integrate these thinking skills and strategies. When first
graders can work through problems in their academic areas, learning is mindful
and infused with deeper understanding
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CHAPTER 7
ASSESSMENTS

Formal and informal assessments are used to evaluate pupils' progress in
understanding and applying the problem solving process into every aspect of first
grade life.

Informal Assessments

There are many opportunities in first grade to observe students working
through their own problem situations. The following are examples of informal
assessment. When this author can see or hear first graders solving problems
without teacher assistance, then this method of teaching critical thinking is
working.

Peer Tutoring

When first graders think of new strategies to work through problems, this
author is very proud of their efforts. For example, finding the missing addend in
an addition equation is a very difficult problem for many first graders. This author
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shows first graders many different strategies to help them find the missing
addend, but still this problem persists for a few. One day while working through
missing addend problems using their abaci, a first grade boy explained to the
class that he had discovered a better way to solve these problems using the
abacus. He then told the class that using the two colors on the abacus helps him
to see that there are two different sets. He then took his abacus (which has ten
yellow and ten green beads) and put the ten yellow beads over to the left and the
ten green beads over to the right. He then showed the class how he figures out
the missing addend in the center of the abacus. If the problem says 4 + _==7,
then count out four yellow beads and put them in the center. Now count up to
seven using the green beads (five, six, seven). You need three more beads to
make seven. This strategy helped other first graders who were having difficulty
with the concept of missing addends. Lessons like this reinforce this author's
belief that first graders are very capable problem solvers when encouraged by
adults that their ideas are worthwhile. If parents and teachers become facilitators
instead of bosses, everyone reaps the rewards. Learning how to solve problems
must be an active process.
Another example of peer tutoring is seen when first graders help non English speaking students. This author is amazed at the students progress with
English when first grades are allowed to help in numerous ways:
1. First graders can point and name objects in the classroom.
2. First graders can read books and talk about the pictures.
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3. First graders can take real money and teach the counting of
coins to non-English speaking students.
4. First graders can play games with non-English speaking
students.

Playground and Lunchroom

When this author witnesses first graders thinking through the problem
solving process with very little adult help, the author knows this environment is
working. For example, a little girl came in from recess crying and telling this
author that she had just fallen off the swing again. The following is what
happened.
Girl:

My head hurts. I just fell off the swing.

Teacher:

I think you have a problem.

Girl:

Yes, I do. I keep falling off those swings.

Teacher:

I wonder why you have this problem?

Girl:

I try to go up really high .

Teach er:

Can you think of a good solution?

Girl:

I won't go so high anymore.

Teacher:

I think that's a great solution. Try it!

This little girl had come in about five times in two weeks complaining of the
same problem. After thinking it through she never.fell off the swings again.
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When this author is on recess duty the children know how I am going to
react to difficulties on the playground. Here is one example:
Boy A:

Boy B just pushed me.

Teacher:

Get Boy B, and we will talk about this. (Boy A goes to get Boy
8).

Teacher:

I think you have a problem . Tell me how you (Boy A) saw the
problem.

Boy A:

Boy B pushed me from behind.

Teach er:

Boy B tell me what happened?

Boy B:

Boy A scratched me on the face and then I pushed him.

Boy A:

I didn't mean to scratch him. It was an accident.

Teacher: I see two angry boys. What could you do to make both of you
feel better?
Boy A: Shake hands and tell each other we're sorry.
Teacher: Great solution!
Two boys walk away playing with each other. When first graders become
aware of multiple perspectives it helps to settle differences.
Formal Assessments
Formal assessments can be done in several ways. The following are two
methods of formal assessment.
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Reverse Processing

This author wants first graders to recognize the process of problem solving
as a valuable tool both in and out of school. One procedure that this author uses
to assess students' knowledge of problem solving skills and strategies is to
discuss the problem solving process after watching a video about a lost dog.
Silver Burdett and Ginn have produced a wonderful video called "Making
Connections - A Mathematics Video Library Problem Solving K - 2 ".

This video

poses a relevant problem for first graders which immediately sparks their interest.
In this story three children must:
1.

Identify the dog's problem by looking for clues and making
assumptions.

2.

Think of different solutions to the problem.

3.

Decide on a plan.

4.

Make sure they have a good description of the dog.

5.

Discard irrelevant information on the poster.

6.

Put their plan into action.

7.

Find the dog's owner.

After viewing the entire video this teacher poses some questions for first
graders, "Were the children good problem solvers? Why?"
Through this reverse processing activity first graders are able to explain
and clarify their ideas about the skills good problem solvers use.
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The following is a list of first graders explanations of good problem solver
skills used in the video.
1.

They did a lot of thinking.

2.

It was hard to know the dog's problem but the children noticed the dog
was well cared for but didn't have a dog tag.

3.

They decided on the best plan to find the owner quickly.

4.

They knew that they had forgotten some important information on the
poster.

5.

They knew that some information they had on the poster was not
necessary to find the owner.

6.

They thought about the best places to put the posters.

7.

They reached their goal.

This author is extremely happy when first graders can analyze and identify
the characteristics of a good problem solver. It means that setting the
environment for problem solving is working.

Comparison of Pretest and Post Test

Twenty-three first grade students working in a regular classroom were
asked questions about a definition for the word "problem", an example of a
problem, and how they would solve that problem. The students involved in the
pre and post testing were the same in the fall and spring. Here are the three
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questions that were asked orally to individual students in October, 1996 and
March, 1997.
1. What is a problem?
2. Can you give me an example?
3. What would you do about this problem?
This author was able to make some assessments by comparing the
answers given by each individual child on the two oral tests. Here is a list of the
findings.

1. What is a problem?

This question was difficult for students. In October, 1996, only three of the
twenty-three first grade students tested were able to give a definition for the word
"problem ." The best definition given at this time was, "A problem means there is
something wrong and it needs fixing right away". When this question was asked
in March of 1997, this author found twelve students who were able to define the
word, "problem". Here are some sample good responses given at this time.
•

something you have to solve

•

when something is wrong

•

when you can't reach your goal
These results do show an increase in students' ability to define the word

"problem."
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2. Can you give me an example of a problem?
In October, 1996, three students were unable to give any examples.
There were many factors involved here; however, emotional security appears to
have influenced their inability to respond. Most students gave very personal
responses:
•

My friend kicked me.

•

My friend spit at me.

•

My brother pulls my hair.

•

My crayons get lost.

•

My sister knocks down the cards I am stacking.

•

Someone cut me in line.

•

My cat scratches me.

•

I can 't put my clothes away.
At the beginning of first grade students were very aware of social problems

in everyday life. By March of 1997, they were able to give examples from all
different life experiences. Here are a few examples:
•

I need $20 to buy a doll.

•

I can't put the pieces of my model jet plane together.

•

I want to be a better painter.

•

My cat runs away from me when I want to pat her.

•

There is a fire in your house.

•

Our car won't start.

•

I need a new way to do tangram animal puzzles.
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•

I need help with subtraction.
This author was pleased to hear students tell about problems from all

aspects of their lives. This comparison shows a definite increase in first graders'
ability to recognize a problem situation.
3. What would you do about this problem?
This author was surprised with the oral responses to this question in
March, 1997, because she was expecting first graders to be able to give more
than one solution to the problem.
In October, 1996, these were the results.
Number of Solutions

Students

0 ... ........... ..................... ......... 3
1 .............. ..... ..................... .. 13
2 ......... .. ..... .... ....... .. .. .. .. .... ..... 3

3 .... .... ........... .. ............ ...... ..... 3
4 .............................. .. ............ 1
In March, 1997, these were the results:
Number of Solutions

Students

0 .... ............ ......... ...... ............ . 1
1 .. ................. ...... ... ..... ......... 13

2 ........... .. ........ .. ... ....... .......... . 5
3 ........... ........... ............. ......... 2
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This author was hoping to hear first graders give more solution choices in
March than in October. Here are some factors which could contribute to these
findings.
1. Some problems at first grade level are still relatively simple, and
therefore, solution choices are naturally limited in number for the
students.
2.

After working through numerous problem situations during the school
year, these first graders might process the problem and come up with
their very best solution very quickly.

Portfolio Checklist
This author has found a portfolio checklist an effective way of keeping
track of first graders' ability to critically problem solve. You will find this checklist
in appendix (H).
Using a checklist such as the sample shown will provide the teacher with
concrete evidence to support a teacher's observations in the classroom.
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A. Letter to Parents

Dear Parents,
We started a unit on Problem Solving. I would like the children to realize that they
are capable of solving many problems by themselves if they just stop and think of different
solutions to solve their problems and then choose the best solution to reach their goal
Last week we talked about problems. We made a list on chart paper of problems
in general. For home study tonight they must ask at least two people about a problem
situation. Please help your child write these ideas on the back of this paper Remember
this list is only a list of problem situations. We vvill discuss these problems in class.
Thank you for your time and cooperation. I know first graders are more capable
of solving problems than we realize.

Sincerely,

Mrs. \farv Burke
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B. Dog Sorting
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C. Tangram Square
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D. Math Problems
1. Tom made six pancakes. He is going to share them equally with Bob and
Tony. How many pancakes will each boy get?

2. Katie has six paper dolls. She 1s going tc share :her. s:::'"'2lly wit:: Jenny
How many will each girl get?
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D. Math Problems
3. Jim has nine cars. He will share them equally with Cory and Mark. How
many cars will each boy get?

4. The :!own has eight balloons. The clowr. gives half to Sarah and half to
Paul. How many balloons die each :~ild ge:?

()5

E. Growing Seeds
Day 1

Day 2

Day 3

Day 4

Day 5

Day

6

Day 7

Day 8

Day

C

Day 10

Day 11

!,
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Day 12

:X:nside C\ Seed

~

Sciwlisl

•

~

=

-·
r:,;.

2.~-.--~~~

Q.

re

=
rJJ.

re
re

Q.

\0

-....a

Lobe\ -tht po.rts : food stor0i9e} seed c.oAt, htrle. plaflt (embryo) .

G. All About Me

I like to

I like to

I like to

I like to
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H. Portfolio Checklist

ISPOSIf ions

Date

1. Ability to wonder, probe and find
problems

2. Ability to understand the
problem

3. Ability to be open-minded and
explore multiple perspectives

4. Ability to weigh and assess
different solutions

5. Ability to make and execute
plans

6. Ability to reflect on their thinking
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